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Abstract

In order to solve the problem that the VA group elements are easy to form molecular beam clus-
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ters and cannot be synthesized during the evaporation of molecular beam epitaxy (MBE) technol-
ogy, this paper designs a evaporation cracking source that can realize the molecular beam crack-
ing coating. First, in order to facilitate the replacement of the source material, the double-open
structure of the cracking source was realized on the basis of the Knutson Furnace; Secondly, in
order to verify the reliability of the structure design, the steady-state thermal simulation of the
temperature distribution in the evaporation zone and the cracking zone is carried out by the finite
element software Ansys; Finally, in order to verify the practicability of the evaporation cracking
source, the temperature-rising experiments were carried out in the evaporation zone and the
cracking zone by the temperature-controlling instrument. The simulation analysis shows that the
temperature distribution of the evaporation zone and the cracking zone is uniform, and the tem-
perature can be maintained above 527°C and 1213°C respectively, while the temperature in inter-
connection area can also be maintained above 400°C; The temperature rise experiment shows that
the actual temperature rise of the evaporation zone and the cracking zone is basically consistent
with the simulation, and the equipment meets the actual production needs. This research provides
equipment basis for molecular beam cracking coating in domestic MBE system and has good ap-
plication prospects.
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Figure 1. Flow diagram of principle of evaporation cracking
source
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Figure 2. 3D model diagram of evaporation cracking source
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Table 1. Material parameters of each part of evaporation cracking source model

® 1 BRRBEBAEBOMEISH

ok [/ (glem?) EL#ERI(3/(g-"C)) SHEBU(WI/(m-C))
95% AL,05 3.65 1.00 21.00
AlSI304 8.93 0.46 16.20
PBN 2.19 0.90 43.70
Ta 16.60 0.15 57.50
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Figure 3. Simplified model diagram of evaporation cracking source
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Figure 4. Grid division diagram of evaporation cracking source
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Figure 5. A simulated cloud image of evaporation cracking source
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Figure 6. Assembly drawing of evapora-
tion cracking source and test device
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Figure 7. Preheating temperature curve of evaporation cracking
source
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Figure 8. Overall heating temperature curve of evaporation cracking zone
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